Several studies have suggested that patients with sustained ventricular arrhythmias (tachycardia or fibrillation) and no obvious structural cardiac disease have a better prognosis than patients with the same arrhythmia associated with ischaemic, valvar, or myopathic heart disease.`6 The possibility of occult myocardial disease in patients with otherwise unexplained arrhythmias has been considered. 7 This possibility was supported by two series of patients with unexplained sustained ventricular arrhythmias who underwent endomyocardial biopsy as part of their cardiac evaluation. In both of these studies most (90%) of the patients had abnormal myocardial histology.8 9 It may be that the presence of absence of myocardial pathology is an important factor in the prognosis of such patients. Figure 2 shows a biopsy specimen from patient 4 in which there is a giant cell and granuloma surrounded by normal myocardium.
The biopsy specimen from patient 1 showed findings consistent with a small vessel (venule) vasculitis (Fig. 3) . This patient had a normal erythrocyte sedimentation rate and no other evidence of systemic vasculitis.
Of the remaining seven patients, six had hypertrophy, interstitial fibrosis, and nuclear atypia consistent with cardiomyopathy. 2 -14 Myocardial tissue from patient 3 showed extensive interstitital fibrosis and variation in cell size consistent with hypertrophy (Fig. 4) .
Discussion
There is evidence that patients with ventricular arrhythmias in the absence of overt heart disease have a good prognosis.`6 Nevertheless, 5-10% of these patients, many of whom are young, suffer sudden cardiac death.3 " Kennedy et al demonstrated cardiac dysfunction in patients with unexplained ventricular extrasystoles,7 which suggests the presence of covert myocardial disease in such cases. As endomyocardial biopsy has become more widely used, histological evidence to support this premise has grown.89 Many of the patients in these two studies8 9 had treatable disease (myocarditis), and five of the 12 patients in our study had had some form of myocardial inflammation.
A study by Mason et al that demonstrated lymphocytic myocarditis by endomyocardial biopsy in a group of patients who on clinical grounds were believed to have idiopathic dilated cardiomyopathy" has prompted several other uncontrolled studies that not only established the histopathology findings in such cases, but also showed an improvement in cardiac function with immunosuppresive treatment. " [16] [17] [18] [19] In general only patients with severe left ventricular dysfunction were treated. The importance of this histological finding in the presence of ventricular arrhythmias or conduction disease alone without left ventricular dysfunction is unclear.
Myocardial granulomas and giant cells in the absence of infecting organisms have been reported in cases of sarcoidosis,20 21 as has the less common entity of granulomatous or giant cell myocarditis.22-25 The absence of involvement of other organs and the presence of caseating necrosis in patients 2 and 4 suggest that they have granulomatous myocarditis. To date there are fewer than 30 reported cases of granulomatous myocarditis. In all the diagnosis was established at necropsy. [22] [23] [24] [25] The outcome in such cases is poor, with 50% of patients dying suddenly. The fact that two of our 12 patients probably had this disease suggests that it may be more common than previously appreciated in patients with unexplained ventricular arrhythmias or heart block. Electrophysiological testing in patients with sustained ventricular arrhythmias has been helpful both in prognosis and in directing antiarrhythmic treatment in patients with coronary artery disease.26-28 Its usefulness in the absence of coronary disease, although suggested by some workers,29 30 has been less vigorously investigated. The clinical arrhythmia was reproduced by electrophysiological testing in eight of the 11 patients studied in this series and in a somewhat lower proportion in the series reported by Sugrue et al. 9 These results support the test's usefulness in diagnosis. Follow up data, however, are insufficient to assess its prognostic ability. Furthermore, the specific pathology is likely to influence the usefulness of electrophysiological testing.
CLINICAL IMPLICATIONS
In this and two earlier series8 9 myocardial histological abnormalities were common in patients with unexplained life threatening arrhythmias and otherwise normal or near normal cardiac function. In this study most patients had symptoms for < 6 months. Diagnostic and therapeutic approaches to these patients may be highly dependent on their specific histopathological abnormalities. Although there is currently no established treatment for myocardial disease it may be forthcoming. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] We recommend that endomyocardial biopsy be performed in patients with unexplained life threatening arrhythmias to improve our understanding of the disease process. A better definition of this patient population will in time allow specific treatment.
